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_ iROUND OF THE INVENTION 
[0001] The present invention relates to a method for supplying a slurry, particularly a slurry having 
an agglomerating property, and a slurry feeder suitable for use with a polishing apparatus for chemical 
mechanical polishing a p o lishing m object. 

[0002] The present invention also relates to a slurry feeder for feeding a slurry (polishing fluid) to 
a main body of a polishing apparatus for polishing a surface of a p olishing an object such as a 
semiconductor wafer and s o o n to an even surface and a mirror-finished surface, a polishing apparatus 
having a the main body th e r eo f and the slurry feeder, and a method for an operation of the slurry 
feeder. 

[0003] Hitherto, the circuit wiring has become b e c o m e s fi ner and the distance between wires has 
become b e c o m e s narrower as the integration of semiconductor devices develops. In particular, in the 
a case of photolithography having a line width of at most 5 micr o n microns or small e r , the an 
allowable focal depth is so shallow that a high degree of evenness on the mi imaging plane of a 
stepper is required. Therefore, the a surface of a semiconductor wafer has to be made even. One of 
th e m e th o ds method for flattening the a surface of a semiconductor wafer involves polishing the 
surface of the wafer with a chemical mechanical polishing apparatus. 

[0004] Fig. 8 illustrates an example of thc-an essential portion of a chemical mechanical polishing 
apparatus. This apparatus has a turntable 142 with a polishing cloth (a polishing tool) 140 attached 
on top thereof, a top ring 144 for rotatably pressing and holding a semiconductor wafer W as a 
p o lishing an object to be polished , and a slurry feed nozzle 146 for feeding slurry O to the polishing 
cloth 140 with slu rr y Q . The top ring 144 is connected to a top ring shaft 148 and held with an air 
cylinde r, alth o ugh n o t sh o wn in th e drawing, (not shown") so as to be vertically movable. The top ring 
144 has an elastic mat 150, e.g., a polyurethane mat, attached closely to the a bottom surface thereof, 
to hold the semiconductor wafer W. The top ring 144 also has a cylinder-shaped guide ring 152 
disposed at an outer edge portion thereof in order to prevent the top ring 144 fi"om falling d o wn fro m 
the b ot tom surface ther eo f dro pping during the polishing operations. The guide ring 152 is fixed to 
the top ring 144, and the a bottom end surface of the guide ring 1 52 is p ro tr uding protrudes fi"om the 



a holding surface of the top ring 144 and is provided with a depressed portion inside the a bottom end 
thereof for holding the semiconductor wafer W. 

[0005] With this arrangement of the chemical mechanical polishing apparatus, the semiconductor 
wafer W is held under the elastic mat 150 below the top ring 144. The semiconductor wafer W is 
pressed against the polishing cloth 140 on the turntable 142 with by the top ring 144^ and is polished 
while rotating the turntable 142 and the top ring 144 and moving the semiconductor wafer W 
relatively to the polishing cloth 140. The slurry Q is supplied to the polishing cloth 140 from the 
slurry feed nozzle 146 during the polishing operations. 

[0006] In order to allow a good polishing of the semiconductor wafer W with the chemical 
mechanical polishing apparatus, a slurry feeder is required which can stably provide feed the chemical 
mechanical polishing apparatus with the slurry (polishing or grinding fluid) at a constant concentration 
and a flow rate. The slurry feeder generally may include includes, for example, a stock solution tank 
for storing a stock solution of slurry, tm a preparation tank for adjusting the concentration of the 
slurry by diluting the slurry stock solution with a deionized water (pure water), a chemical liquid or 
the like to a given concentration, a slurry supply tank for temporarily storing the slurry adjusted in 
the preparation tank, and a slurry feed pipe for feeding the slurry from the slurry supply tank to the 
slurry feed nozzle 146 of the chemical mechanical polishing apparatus. 

[0007] The A conventional slurry feed pipe connecting the slurry supply tank to the chemical 
mechanical polishing apparatus adopts a so-called general circulation and supply system for 
discharging the slurry with via a roller pump from the a circulating line to a table in the chemical 
mechanical polishing apparatus. This slurry feed pipe is provided with a circulating pipe for returning 
the slurry discharged from the slurry supply tank back to the slurry supply tank^ and a pipe branched 
from the circulating pipe for feeding the slurry to the chemical mechanical polishing apparatus. The 
slurry feed pipe is arranged so as to carry out the circulating operations for returning the slurry 
discharged from the slurry supply tank back to the slurry supplv tank with via a circulating pump 
disposed in the circulating pipe to th e slurry supply tank , even if the chemical mechanical polishing 
apparatus is operated for polishing or is idling. 

[0008] It is to be noted h e rein that slurry having an agglomerating property becomes more likely 
to agglomerate into particles having larger particle sizes, when the slurry is mad e in a fluid state. 



Therefore, if such slurry is used for this invention, it may present the a problem in that the 
agglomeration of the slurry may be accelerated when the slurry is stayed always in a fluid state by 
car r ying o ut the due to circulating operations by means virtue of the circulating pump in the manner 
as described above. In other words, the above feeding system carmot suspend the circulation 
operations of the circulating pump^ and thus the slurry has to be ahwrays constantlv circulated unless 
all thc-chemical mechanical polishing apparatuses are brought into an idling status. Otherwise, the 
agglomeration of the slurry would be accelerated. 

[0009] R e cent In recent years, in th e st ep of when manufacturing semiconductor devices, there is 
the an increasing demand that plural device layers are formed on a semiconductor wafer. In order 
to accurately form plural device layers, it is n ee d e d necessary to make a surface of a layer covering 
each device layer flat and mirror-finishedrand bv utilizing a polishing apparatus is us e d . The polishing 
apparatus includes a main body having turntables, each rotating at an independent number of 
rotations, and also includes a top ring; ring and a slurry feeder. Between a corresponding one of the 
turn t abl e turntables and the top ring is disposed a p olishi n g an object such as a semiconductor wafer, 
and the a surface of the p o lishing object is polished to an even and mirror-finished surface by rotating 
the this turntable while feeding a slurry for use in during polishing. 

[0010] The slurry feeder is required to supply a slurry (polishing fluid) continually to the polishing 
apparatus. In order to prevent interruption of the supply of the slurry during the a process of 
polishing, a buffer tank is disposed which contains a slurry of a capacity that can polish at least one 
sheet surface of a semiconductor wafer. The buffer tank is provided with a stirring device so as to 
stir the slurry well in order to prevent the slurry fi-om b e ing stay e d remaining in the buffer tank and 
polishing particles from settling to make the concentration of the slurry irregular. The stirring device 
can stir the slurry in the buffer tank to keep a uniform concentration of the slurry to be fed to the 
polishing apparatus and enable polishing of the p o lishing object at a high accuracy. 

SUMMARY OF THE mVENTION 

[0011] The present invention has been made with the above situation taken into account and the an 
object of the present invention is to provide a method for supply of slurry^ and a slurry feeder, which 
can feed provide a chemical mechanical polishing apparatus with slurry, including slurry with an 
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agglomerating property, in an appropriate manner without causing the acceleration of agglomeration 
of the slurry. 

[0012] As Because such a conventional slurry feeder has the a buffer tank with the a.stirring device, 
however, the m apparatus is rendered complex in structure and the stirring causes raising th e a 
temperature of the slurry to rise so as to render the a cooling load of the slurry high. 
[0013] The present invention has been made with the above disadvantages taken into account and 
it has the m object to provide a slurry feeder having a simplified structure capable of feeding a slurry 
having a uniform concentration, a polishing apparatus installed with the slurry feeder, and a method 
for the operation of the slurry feeder. 

[0014] In order to achieve the object as described above, the present invention provides a method 
for the supply of slurry from a slurry supply tank , that stores f o r st o ring slurry at a given 
concentration^ to a chemical mechanical polishing apparatus for polishing a p o lishing an object, 
wherein the operations of a slurry feed pump are suspended during the a period of time other than 
during the a time of the operations of feeding the slurry to the a chemical mechanical polishing 
apparatus. 

[0015] The present invention also provides a method for feeding all the slurry discharged fi"om the 
a slurry supply tank by means virtue of a slurry feed pump to the a chemical mechanical polishing 
apparatus while in pr o c e ss of operation. 

[0016] The present invention is characterized in that the a slurry feeder having the a slurry supply 
tank for storing the slurry at a given concentration^ and a slurry feed pipe for feeding the slurry from 
the slurry supply tank to the a chemical mechanical polishing apparatus with t he via a slurry feed 
pump^ is provided with a control system for suspending the operations of the slurry feed pump for 
feeding the slurry to the chemical mechanical polishing apparatus during the a period of time other 
than during the a time of feeding the slurry to the chemical mechanical polishing apparatus in during 
a process of polishing. 

[0017] The present invention is further characterized in that a plurality of turntables for use with 
the a chemical mechanical polishing apparatus is disposed and that the a supply pump is disposed for 
each of the turntables. 
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[0018] Moreover, the present invention is characterized in that the a slurry feeder is provided with 
an a preparation tank for adjusting the a stock solution of the slurry to a given concentration by 
mixing the stock solution thereof with a deionized water or a chemical liquid^ and for feeding the 
slurry of the given concentration to the slurry supply tan k, and the . A control system is arranged so 
as to suspend the circulating operations for returning the slurry discharged from the preparation tank 
back to the preparation tank^ and the so as to suspend stirring operations for stirring the slurry in the 
preparation tank during the a period of time other than during the a time of adjusting the 
concentration of the slurry by diluting it in the preparation tank. 

[0019] Additionally, the present invention is characterized in that a portion of the a slurry supply 
tank connected to the a slurry feed pipe is disposed so as to fail to discharge the a slurry agglomerate^ 
settled to the a bottom portion of the slurry supply tank^ into the slurry feed pipe by locating an exit 
for discharging the slurry above the bottom of the slurry supply tank. 

[0020] In order to achieve the these objects, for example, as shown in Fig. 9, a slurry feeder 
according to the present inv e n t i o n, invention comprises a slurry feeder 252 for feeding a given slurry 
to a polishing apparatus 251^ and a slurry supply tank 212 for storing the slurry to be fed to the 
polishing apparatus 25 1, wherein the slurry is fed at a flow rate Q from the slurry supply tank 212 to 
the polishing apparatus 251 and, when the polishing particles in the giv e n slurry is are allowed to 
settle at a sedimentation velocity V, the a horizontal h o riz o ntally sectional area of the slurry supply 
tank 212 is set to become smaller than QA^. The A configuration of feeding the slurry at the flow 
rate Q can be achieved typically by locating a pump for feeding the slurry at the flow rate Q. 
[0021] As the horizontal h o rizontally sectional area of the slurry supply tank is formed so as to 
become smaller than QA^, the a vertical flow velocity of the slurry in the slurry supply tank can be 
made fast e r greater than the sedimentation velocity of the polishing particles in the slurry^ and the 
slurry is allowed to be stirred well by flowing the slurry in the storage tank and to sustain the 
concentration of the slurry at a constant level. The slurry supply tank is configured such that, in usual 
cases, the slurry enters from the a vertical top portion thereof and it is discharged from the a vertical 
bottom portion thereof Th e s e dim e ntati o n Sedimentation velocity of the polishing particles in the 
slurry means a velocity at which one polishing particle in the slurry settles in a solution (typically a 
deionized water) by means virtue of gravity. 
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[0022] In order to achieve the this object, the present invention provides a polishing apparatus, as 
shown in Fig. 9, which comprises a slurry feeder 252, a polishing table 242 to which t o f ee d th e slurry 
is provided from the slurry feeder 252, and a slurry-returning line 308 through which the slurry fed 
from the slurry feeder 252 and not used for the polishing table 242 is returned to the slurry supply 
tank 212. 

[0023] With the an arrangement of the polishing apparatus in the manner as described above, the 
polishing can be effected by loading a p o lishing m object on onto the polishing table and feeding the 
slurry at a constant concentration from the slurry feeder to the polishing apparatus, and the slurry not 
used for the polishing table is returned to the slurry supply tank for re-use by circulating the this 
slurry. As th e Because slurry in the slurry supply tank is not stirred with a stirring device, the a 
cooling load of the slurry can be made small upon using the slur r y by circulating the slurrv . Further, 
the concentration of the slurry can be made constant f o r sur e when the a returning flow velocity of 
the slurry in the a slu r ry-r e turning slurrv-retum line is set to be within a given scope in which the 
concentration of the slurry is made constant. 

[0024] In order to achieve the this object, the present invention provides a method for the operation 
of the a slurry feeder having a slurry supply tank for storing th e giv e n slurry to be fed to the a 
polishing apparatus, wherein a flow rate of the given slurry to be fed from the slurry supply tank to 
the polishing apparatus is set in such a manner that the a flow velocity of the slurry in the slurry 
supply tank becomes faster than the a sedimentation velocity of the polishing particles in the giv e n 
slurry. 

[0025] As th e Because flow velocity of the slurry in the slurry supply tank is set to become faster 
than the sedimentation velocity of the polishing particles in the giv e n slurry, the slurry can be fed to 
the an polishing object to be polished at a constant concentration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] Fig. 1 is a system configuration diagram showing an example of a polishing apparatus 
according to the present invention. 

[0027] Fig. 2 is an illustration of a state of a variation in particle sizes of the slurry having a highly 
high agglomerating property upon carrying out the circulating operations for returning the slurry 
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discharged from the a slurry supply tank SB back to the slurry supply tank 36 when the am o unts a 
flow rate of the slurry is set at 475 ml per minute. 

[0028] Fig. 3 is an illustration of a state of a variation in particle sizes of the slurry having a hi ghly 
high agglomerating property upon carrying out the circulating operations for returning the slurry 
discharged from the a slurry supply tank 36 back to the slurry supply tank 36: when th e am o unts a 
flow rate of the slurry is set at 200 ml per minute. 

[0029] Fig. 4 is an illustration of a state of a variation in particle sizes of the slurry having a highly 
high agglomerating property upon carrying out the circulating operations for returning the slurry 
discharged from the a preparation tank 26 back to the preparation tank 26 when th e am o unt a flow 
rate of the slurry discharged from the a pump (the i.e. a flow rate am o unt of the slurry to be 
circulated) is set at 5 liters per minutes. 

[0030] Fig. 5 is an illustration of a state of a variation in particle sizes of the slurry having a highly 
high agglomerating property upon carrying out the circulating operations for returning the slurry 
discharged from the a preparation tank 26 back to the preparation tank 26 when th e amount a flow 
rate of the slurry discharged from the a pump (the i.e. a flow rate am o unt of the slurry to be 
circulated) is set at 2 liters per minute. 

[0031] Fig. 6 is an illustration of a state of a variation in particle sizes of the slurry having a highly 
high agglomerating property upon carrying out Ac circulating operations for returning the slurry 
discharged from the a preparation tank 26 back to the preparation tank 26 when the amoun t a flow 
rate of the slurry discharged from the a pump (the i.e. a flow rate am o unt of the slurry to be 
circulated) is set at 1 liter per minute. 

[0032] Fig. 7 is a brief sectional view showing a portion in the vicinity of the a bottom portion of 
the a slurry supply tank 36-(and the preparation tank 26). 

[0033] Fig. 8 is a view showing an essential portion of an example of a chemical mechanical 
polishing apparatus. 

[0034] Fig. 9 is a block diagram showing the a configuration of the a polishing apparatus according 
to an embodiment of the present invention. 

[0035] Fig. 10 is a table shoving the results of measu re ment measurements for a variation of the 
concentrations of the slurry fed by changing the a flow rate of the slurry circulating through the a 
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slurry feeder of the polishing apparatus of Fig. 9. 

DESCRIPTION OF REFERENCE NUMERALS AND S YMBOL SYMBOLS 



[0036] 


1 : slurry feeder 


[0037] 


10: stock solution tank 


[0038] 


20: preparation tank 


[0039] 


30: slurry supply tank 


[0040] 


40 r40-l. 2. 3. 4V chemical mechanical polishing apparatus apparatuses 


[0041] 


61: deionized water (or chemical solution) line 


[0042] 


62: stock solution feed pipe 


[0043] 


63: solution feed pipe 


[0044] 


64: circulating pipe 


[0045] 


67 (67-1, 2, 3, 4): slurry feed pipe pipes 


[0046] 


68 (68-1, 2, 3, 4): circulating pipes 


[0047] 


71: stock solution feed pump 


[0048] 


72: solution feed pump 


[0049] 


73-1, 2, 3, 4: slurry feed pumps 


[0050] 


81: opening-closing valve 


[0051] 


82: opening-closing valve 


[0052] 


83: opening-closing valve 


[0053] 


84-1, 2, 3, 4: opening-closing valves 


[0054] 


85-1, 2, 3, 4: opening-closing valves 


[0055] 


87-1, 2, 3, 4: opening-closing valves 


[0056] 


88: three-way switching valve 


[0057] 


146: slurry feed nozzle 


[0058] 


201. 202: stock solution tank tanks 


[0059] 


205: first pump 


[0060] 


209: mixing tank 


[0061] 


212: slurry supply tank 
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[0062] 217: second pump 

[0063] 241: main body 

[0064] 251: polishing apparatus 

[0065] 252: slurry feeder 

[0066] H: exhaust liquid 

[0067] W: semiconductor wafer ( a po lishing an object to be polished) 

DETAILED DESCRIPTION OF THE INVENTION PREFERRED EMBODIMENTS 
[0068] Th e m o d e s Modes of practicing the present invention will be described in more detail with 
reference to the accompanying drawings. Fig. 1 is a system configuration diagram illustrating an 
example of a polishing apparatus according to the present invention. As shovm in the drawing, the 
polishing apparatus includes a slurry feeder 1 having, for example, a stock solution tank 10 with a 
stock solution of slurry stored therein, an a preparation tank 20 for adjusting the concentration of the 
stock solution of the slurry to a given concentration by diluting the stock solution thereof with a 
deionized water (or a chemical solution)^ and a slurry supply tank 30 for temporarily storing the slurry 
of the given concentration in received from the preparation tank 20, and a plurality (four apparatuses 
in this embodiment) of chemical mechanical polishing apparatuses 40 (40-1 to 40-4, inclusive) to 
which the slurry is fed from the slurry supply tank 30 of th e slu r ry fe e der . 
[0069] To the preparation tank 20 is connected a deionized water (or chemical solution) line 61 
through an opening-closing valve 81, and the preparation tank 20 is in turn connected to the stock 
solution tank 10 with via a stock solution feed pipe 62 having a stock solution feed pump 71 and an 
opening-closing valve 82. Further, the preparation tank 20 is connected to the slurry supply tank 30 
with ym a solution feed pipe 63 installed with an opening-closing valve 83, a solution feed pump 72 
and a three-way switching valve 88 that in turn is connected to a circulating pipe 64 communicating 
with the preparation tank 20. 

[0070] To the slurry supply tank 30 is connected a slurry feed pipe 67 at the a discharging side 
thereof The slurry feed pipe 67 is branched into four branch slurry feed pipes 67-1, 67-2, 67-3 and 
67-4 in a tree form. To the four branch slurry feed pipes 67-1, 67-2, 67-3 and 67-4 are connected 
opening-closing valves 84-1, 84-2, 84-3 and 84-4, slurry feed pumps 73-1, 73-2, 73-3 and 73-4, and 
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opening-closing valves 85-1, 85-2, 85-3 and 85-4, respectively. 

[0071] The A top end of each of the branch slurry feed pipes 67-1, 67-2, 67-3 and 67-4 
communicates with the a slurry feed nozzle 146 (Fig. 8) of each of the chemical mechanical polishing 
apparatuses 40- 1 , 40-2, 40-3 and 40-3 , respectively. On the other hand, circulating pipes 68- 1 , 68-2, 
68-3 and 68-4 branched from the slurry feed pipes 67-1, 67-2, 67-3 and 67-4 are connected at the 
an upstream side of opening-closing valves 85-1, 85-2, 85-3 and 85-4 of the slurry feed pipes 67-1, 
67-2, 67-3 and 67-4, respectively. Each of the circulating pipes 68-1, 68-2, 68-3 and 68-4 is then 
united into a circulating pipe 68 that in turn is connected and returned to the slurry supply tank 30. 
Further, the circulating pipes 68-1, 68-2, 68-3 and 68-4 are installed with opening-closing valves 87- 
1, 87-2, 87-3 and 87-4, respectively. 

[0072] The chemical mechanical polishing apparatuses 40-1, 40-2, 40-3 and 40-4 each have each 
substantially the same configuration as that in of the embodiment with reference to Fig. 8. Then, the 
o p e rati o ns Operations of the polishing apparatus will be described in more detail. In the following 
description, the driving of each pump and valve may be controlled with a control unit (a control 
system) for electrically controlling the driving of the pumps and valves. 

[0073] As the opening-closing valve 82 is opened and the stock solution feed pump 71 is driven, 
the slurry stock solution is fed from the stock solution tank 10 to the preparation tank 20. At the 
same time, the opening-closing valve 81 is opened to supply a deionized water (or a chemical 
solution) from a deionized water (or chemical solution ) line 61 to the preparation tank 20 in which 
the slurry stock solution is diluted with a deionized water (or chemical solution ) to a given 
concentration. 

[0074] During the adjustment of the concentration of the slurry in the preparation tank 20 by 
diluting the slurry stock solution with the deionized water or chemical solution, the solution in the 
preparation tank 20 may be mixed by rotating the solution with a stirring impelle r, alth o ugh n o t 
shown: (not shown) mounted in the preparation tank 20, or by circulating the slurry in the preparation 
tank 20 from the solution feed pipe 63 through the circulating pipe 64 by opening the opening-closing 
valve 83 to switch the three-way switching valve 88 to the a side of the circulating pipe 64 and 
driving the solution feed pump 72. During the a period of time other than during the a time of the 
adjustment of the slurry by dilution, the circulating operations for circulating the slurry discharged 
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from the preparation tank 20 back to the preparation tank 20^ and the stirring operations for stirring 
the slurry Avith the stirring impeller in the preparation tank 20^ are suspended. 
[0075] Th e slu rr y Slurry to be used in this embodiment may be tn of an agglomerating nature in 
which polishing particles agglomerate into a larger mass when stress is imposed. More specifically, 
they may include SS-25 (product of Cabot), ILD 1300 (product of Rodel), and PLANERLITE 4213 
(product of Fujimi). 

[0076] Th e slurry Slurry adjusted to a given concentration in the preparation tank 20 is then 
transferred to the slurry supply tank 30 by switching the three-way switching yalye 88 to the a side 
of the solution feed pipe 63 and driving the solution feed pump 72. 

[0077] For example, when the polishing operations are carried out by the chemical mechanical 
polishing apparatus 40-2, the opening-closing valves 84-2 and 85-2 are opened and the slurry feed 
pump 73-2 is driven to feed the slurry in the slurry supply tank 30 to the chemical mechanical 
polishing apparatus 40-2. More specifically, as shown in Fig. 8, the slurry is fed from the slurry feed 
nozzle 146 onto the polishing cloth 140 to polish the semiconductor wafer W. During the polishing 
operations, the opening-closing valve 87-2 is closed to feed all the slurry supplied^ by driving the 
slurry feed pump 73-2^ to the chemical mechanical polishing apparatus 40-2 and to cause no slurry 
to circulate into the slurry supply tank 30. 

[0078] Further, during the polishing operations with the chemical mechanical polishing apparatus 
40-2, all the opening-closing valves 84-1, 84-3 and 84-4, 85-1, 85-3 and 85-4 as well as 87-1, 87-3 
and 87-4 of the rest of the chemical mechanical polishing apparatuses, i.e., 40-1, 40-3 and 40-4, 
respectively, which is not subjected to the polishing operations, are closed and the slurry feed pumps 
73-1, 73-3 and 73-4 are suspended to allow no slurry to be transferred into the pipe syst e m systems 
associated with the polishing apparatuses not performing polishing operations . 
[0079] In other words, in accordance with the present invention, the operations of the slurry feed 
pumps 73-1, 73-3 and 73-4 for the chemical mechanical polishing apparatuses 40-1, 40-3 and 40-4, 
respectively, are suspended during idling. At the same time, all the slurry discharged from the slurry 
supply tank 30 by the slurry feed pump 73-2 is fed to the chemical mechanical polishing apparatus 
40-2 in during a process of polishing. 
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[0080] Suspending the circulation of the slurry in the slurry supply tank 30 and feeding the slurry 
exclusively to the chemical mechanical polishing apparatus or/and apparatuses 40-1, 40-2, 40-3 
or/and 40-4 m during a process of poUshing are for the reasons as will be described hereinafter. Figs. 
2 and 3 are graphs each illustrating a state in which particle sizes of the a slurry are varied upon the 
circulating operations for circulating the slurry^ having a highly high agglomerating property^ 
discharged from the slurry supply tank 30, which is used in the embodiment as described above, back 
to the slurry supply tank 30. Figs. 2 and 3 illustrate the a state of a variation in the particle sizes of 
the slurry when th e p um p am o unts a flow rate of the slurry discharged from the pump ( th e am o unts 
a flow rate of the slurry being circulated) are is set at 475 ml per minute and 200 ml per minute, 
respectively. 

[0081] For each of the central graphs of Figs. 2 and 3, the axis of abscissas represents the circulating 
time (m hr) for circulating the slurry^ and the axis of ordinates represents the particle sizes (m micron) 
of the slurry corresponding to a 50% Q value of a cumulative distribution curve. In Figs. 2 and 3, 
the axis of abscissas for each of the left-hand and right-hand graphs represents the particle sizes (in 
micron) of the slurry^ whil^ the axis of ordinates for the left-hand graph graphs represents a rate of 
distribution with respect of to each particle size and the axis of ordinates for the right-hand graph 
graphs represents a rate (m %) of a cumulative distribution curve from the smaller particle sizes to 
the larger particle sizes. Further, the graphs at on the left-hand side illustrate the distribution of 
particle sizes of the slurry before testing and the graphs at on the right-hand side illustrate the 
distribution of particle sizes of the slurry after testing (in during a final measurement time). 
[0082] As shown in Figs. 2 and 3, it is found that the particle sizes of the slurry become larger as 
the amount of the slurry discharged from the pump becomes larger, while the particle sizes of the 
slurry are varied little vari e d as the amount of the slurry discharged therefrom becomes smaller. 
Therefore, as in the present invention, when the amount of the slurry to be fed is controlled so as to 
become smaller, the particle sizes of the slurry to be fed to the chemical mechanical polishing 
apparatuses 40-1, 40-2, 40-3 and 40-4 can be sustained within an appropriate given scope of the 
slurry particle sizes, and the semiconductor wafer W can be subjected to polishing operations in an 
optimal way. 
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[0083] In particular, in this embodiment, one slurry feed pump is connected to each one of the 
chemical mechanical polishing apparatus. This configuration can readily control the supply of the 
slurry to the chemical mechanical polishing apparatus in during a process of polishing and the 
suspension (idling) of the polishing operations in the manner as described above. Further, this 
configuration allows a ready supply of all the slurry in a state in which the slurry is not agglomerating 
(or httte agglomerating little) , to the chemical mechanical polishing apparatus m during a process of 
polishing without circulating the slurry discharged fi-om the slurry supply tank 30. 
[0084] Th e n, Figs. 4 to 6 are graphs each illustrating a state of a variation in particle sizes of the 
slurry having a highly high agglomerating property, as used in this embodiment, upon carrying out 
the circulating operations for circulating the slurry to return the slurry discharged fi'om the 
preparation tank 20 back to the preparation tank 20. Figs. 4 to 6 illustrate the states of variations in 
the particle sizes of the slurry, when th e am o unts a flow rate of the slurry discharged from the pump 
( th e am o unts a flow rate of the slurry to be circulated) arc is set to 5 liters per minut e s minute. 2 liters 
per minute, and 1 liter per minute, respectively. The axes of abscissas and ordinates of each graph 
are the same as in the case of Fig. 2 or Fig. 3. 

[0085] As shown in Figs. 4 to 6, it is found that the particle sizes of the slurry become larger as the 
an amount of the slurry discharged from the pump becomes larger, while the particle sizes of the 
slurry vary little vary as the an amount of the slurry discharged from the pump b e c o m e becomes 
smaller. Therefore, as in the present invention, when the an amount of the slurry to be fed is rendered 
smaller by controllings so as to suspend the circulating operations for returning the slurry discharged 
from the preparation tank 20 back to the preparation tank 20^ and the also to suspend stirring 
operations for stirring the slurry in the preparation tank 20 during the a period of time other than 
during the a time of the adjustment for diluting the a slurry stock solution, the particle sizes of the 
slurry to be fed to the slurry supply tank 30 can be sustained within a given appropriate scope of 
particle sizes. This permits optimal polishing operations for polishing the semiconductor wafer W. 
[0086] Fig. 7 is a brief sectional view showing a portion in the vicinity of the a bottom portion of 
the slurry supply tank 30 (and the preparation tank 20), As shown in Fig. 7, the a portion of the 
slurry supply tank 30 (and the preparation tank 20) connected to the slurry feed pipe 67 (and the 
solution feed pipe 63) is configured such that the a top end of the slurry feed pipe 67 (and the solution 
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feed pipe 63) protrudes upwardly from the bottom portion of the slurry supply tank 30 (and the 
preparation tank 20). The bottom portion of the slurry supply tank 30 (and the preparation tank 20) 
with the slurry feed pipe 67 (and the solution feed pipe 63) protruding therefrom is provided with a 
trap section 35 in a depressed form. 

[0087] This configuration can prevent the slurry agglomerate settled in the trap section from being 
discharged directly from the top end of the slurry feed pipe 67 (and the solution feed pipe 63), even 
if the slurry would be settled therein due to the suspension of the operations of the slurry supply tank 
30 (and the preparation tank 20). This configuration can also assist in sustaining the particle sizes 
of the slurry to be fed at a given appropriate level and carrying out the optimal polishing operations 
for polishing the semiconductor wafer W. In Fig. 7, a pipe 69 and an opening-closing valve 89 are 
disposed for discharging an exhaust liquid H, and these elements are omitted from Fig. 1. 
[0088] In the above embodiment, circulating pipes 68, 68-1, 68-2, 68-3 and 68-4 are disposed to 
form a circulating pipe system in the slurry supply tank 30. It is to be noted h e r e in , however, that this 
pipe system is not used in this embodiment because it is not needed to return the slurry to the slurry 
supply tank 30 by circulating the slurry. For this reason, it is not necessary to locate the pipe system 
in the present invention. 

[0089] Although the present invention has been described by way of the embodiments as described 
above, it is to be understood that the present invention is not limited in any respect to the 
embodiments as described above and that it encompasses various variations within the scope and 
spirit claimed in the claims and described in the specification and drawings. It is also to be 
understood that any shape, configuration and material which are not referred to specifically in the 
claims and the description be encompassed within the scope and spirit of this invention as long as they 
can demonstrate the actions and effects sought to be achieved by the invention. It is needless to say 
that, for example, the chemical mechanical polishing apparatuses are not restricted to the one having 
the structure as shown in Fig. 8 and that it they may have a variety of different structures. 
[0090] Th e m o des Modes of practicing the present invention will be described with reference to the 
accompanying drawings. Fig. 9 is a block diagram showing the a configuration of the a polishing 
apparatus 25 1 for polishing a semiconductor wafer in accordance with an embodiment of the present 
invention. The polishing apparatus 251 may includ e includes a main body 241 of the p o lisliing 
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appara t us and a slurry feeder 252. 

[0091] The main body 24 1 of the polishing apparatus may includ e includes a turntable 242, working 
as a polishing table for use with the present invention, and a top ring 243, The top ring 243 attaches 
to and holds a semiconductor wafer W. The semiconductor wafer W is clamped between the 
turntable 242 and the top ring 243 and polished by rotating the turntable 242. 
[0092] The slurry feeder 252 may includ e a i ncludes stock solution tanks 201 and 202 202; each 
containing a stock solution of the slurry, a mixing tank 209 for mixing the stock solution of the slurry 
with a deionized water, a supply tank 2+2; 212 working as a slurry supply tank for use with th e 
pr e s e nt inv e nti o n and feeding the slurry of a concentration in use to the main body 241 of the 
polishing apparatus, a first pump 205 for transferring the stock solution of the slurry to the mixing 
tank 209, and a second pump 217 for transferring the slurry to the main body 241 of the polishing 
apparatus. 

[0093] A stock solution feed line 3 0 1 for feeding the stock solution of the slurry connects the stock 
solution tanks 201 and 202 and the mixing tank 209^ and the first pump 205 is disposed in b et w e en 
this line . A stock solution detecting sensor 220 and a valve 203 are disposed in the stock solution 
feed line 301 in the vicinity of the stock solution tank 201, and a stock solution detecting sensor 221 
and a valve 204 are disposed in the stock solution feed line 301 in the vicinity of the stock solution 
tank 202. A valve 206 is provided downstream of the first pump 205 of in the stock solution feed 
line 3 01 in the vicinity of the mixing tank 209. 

[0094] To the mixing tank 209 is connected a deionized water feed line 302 for feeding rdeionized 
water fi^om a plant line , alth o ugh not sh o wn in th e drawing (not shown) , and the deionized water feed 
line 302 is installed with valves 207 and 208. The valve 207 is located in the vicinity of the mixing 
tank 209. 

[0095] Liquid level detecting sensors 222, 223 and 224 are mounted^ in the an order of liquid level 
height^ on the mixing tank 209 m which is of a generally cylindrical for m, which is and disposed in 
a v e rtical way verticallv . The liquid level detecting sensor 224 is disposed to detect the a lowermost 
liquid level. Further, an overflow line 303 is disposed on the mixing tank 209 at the a level higher 
than the a level detected by the liquid level detecting sensor 222 to allow an overflow of the mixed 
slurry. 
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[0096] A mixed slurry feed line 304 connects the mixing tank 209 to a slurry supply tank 212. The 
mixed slurry feed line 304 is in turn provided with a valve 21 1, The mixed slurry feed line 304 is 
branched at the a location upstream of the valve 211 into a discharging line 305 which in turn is 
provided with a valve 210. The mixed slurry feed line 304 is further connected to the an uppermost 
portion of the slurry supply tank 2 1 2^ or in the vicinity of the uppermost portion thereof Therefore, 
the mixed slurry is allowed to flow vertically d o wnward downwardlv from the a top of the slurry 
supply tank 212 toward the a bottom thereof 

[0097] The slurry supply tank 2 12 is provided with liquid level detecting sensors 225, 226 and 227 
in the m order of liquid level height. The liquid level detecting sensor 227 is disposed to detect the 
a lowermost liquid level. Further, an overflow line 306 is disposed at the a level higher than the a 
liquid level detected by the liquid level detecting sensor 225 to allow an overflow of the slurry fed to 
the slurrv tank 212 . The overflow line 306 is provided with a filter 213 that can work so as to 
r e ducing reduce an amount of air entering into the slurry supply tank 212 and pr e v e nting prevent 
foreign ma t t e rs matter from entering into the slurry supply tank 212. 

[0098] A slurry feed line 307 is conn e cting connects the slurry supply tank 212 to the main body 
241 of the polishing apparatus and is provided with a valve 215 in the vicinity of the slurry supply 
tank 2 1 2. A second pump 2 1 7 is mounted on in the slurry feed line 3 07 at the a location downstream 
of the valve 215^ and a damper 218 for controlling the pulsation of a discharging pressure from the 
second pump 217 is in turn mounted th ereo n in the slurrv feed line at the a location downstream of 
the second pump 217. A valve 23 1 is further provided on in the slurry feed line 307 at the a location 
downstream of the damper 218 and in the vicinity of the main body 241 of the polishing apparatus. 
As th e closed valve 23 1 is opened, the slurry is fed to the turntable 242. 

[0099] A line is provided with a valve 2 1 4, the and this line c o nn e cting connects the slurry feed line 
307 upstream of the valve 215 to the discharging line 305. Another line is disp o s e d c o nn e cting 
connects the slurry feed line 307 downstream of the valve 215 to the discharging line 305^ and is 
provided with a valve 216. The slurry feed line 307 is fiirther connected to the a vertical bottommost 
portion of the slurry supply tank 212, thereby allowing the slurry fl o wn flowed vertically d o wnward 
downwardlv in the slurry supply tank 2 1 2 to be fed from the slurry supply tank 2 12 to the slurry feed 
line 307. 
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[0100] Th e slurry Slurry not fed to the turntable 242 from the slurry supply tank 2 1 2 is returned to 
the slurry supply tank 212 through a circulating line 308 for use as a slurry-returning path in 
accordance with th e pres e nt inv e nti o n . On the other hand, the slurry fed to the turntable 242 from 
the slurry supply tank 2 12 is discharged after use for polishing as a waste fluid into a discharging line 
309 having a valve 232. The circulating line 308 is disposed so as to allow the returned slurry to flow 
vertically d o wnward downwardly into the slurry supply tank 212. 

[0101] Th e slurry Slurry is fed from the slurry feed line 307 to the turntable 242 of the main body 
241 of the polishing apparatus through the valve 231^ and is used for polishing the semiconductor 
wafer W. A bypass line 310 is dis po s e d by p assing bypasses the main body 241 of the polishing 
apparatus from the slurry feed line 307 and, is provided with a valve 233^ and connects the an 
upstream side of a three-way valve 2 1 9 to the a downstream side of the damper 218. Another bypass 
line 3 1 1 is branched from the circulating line 308 at the three-way valve 219 and is cormected to the 
discharging line 305. Th e slurry Slurry flowing through the circulating line 308 is returned to the 
slurry supply tank 212 in usual cas e s, cases: however, it the slurry can also be discharged into the 
discharging line 305 without being returned to the slurry supply tank 212 by switching the three-way 
valve 219. 

[0102] Th e n Next, a description will be given regarding the actions of the polishing apparatus 25 1 
according to an embodiment of the present invention. 

[0103] (1) The A stock solution of the slurry is sucked from either one of the stock solution tanks 
201 and 202, where the stock solution of the slurry is stored, through the valve 203 and or the valve 
204 , r esp e c t iv e ly, by m e ans virtue of the first pump 205^ and is then fed to the mixing tank 209. 
When the stock solution of the slurry is to be sucked from the stock solution tank 201, the valve 203 
is opened and the valve 204 is closed. On the other hand, when the stock solution of the slurry is to 
be sucked from the stock solution tank 202, the valve 204 is opened and the valve 203 is closed. The 
management Management of the an amount of the stock solution of the slurry to be fed to the mixing 
tank 209 may be conducted by suspending the operation of the first pump 205 and closing the valve 
206 when the a liquid surface level of the slurry in the mixing tank 209 is detected by the liquid level 
detecting sensor 224 of the mixing tank 209. 
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[0104] (2) After the stock solution of the slurry has been fed to the mixing tank 209, the valves 207 
and 208 are opened to feed a deionized water to the mixing tank 209 from the deionized water feed 
line 302. The An amount of the deionized water to be fed to the mixing tank 209 can be managed 
by suspending a pump (not shown) for feeding the deionized wate r, althougli n o t sh o wn, or closing 
the valve 207 when the a liquid surface level of the solution in the mixing tank 209 is detected by the 
liquid level detecting sensor 223 of the mixing tank 209. The liquid level detecting sensor 222 is a 
sensor for sensing an overflow of the fluid from the mixing tank 209 in a case where the liquid level 
detecting sensors 223 and 224 do not work. As th e When liquid level of the stock solution of the 
slurry has been detected by the liquid level detecting sensor 222, the first pump 205 is suspended and 
the valves 206, 207 and 203 (or 204) are closed. 

[0105] (3) After the deionized water has been fed to the mixing tank 209, th e cl o s e d valve 21 1 is 
opened to allow the a diluted slurry in the mixing tank 209 to drop into the slurry supply tank 212 
by means virtue of gravity and transfer all the diluted slurry to the slurry supply tank 212. It is to be 
noted h e r e in that the mixing tank 209 is located at the a level adequately higher than the slurry supply 
tank 212. 

[0106] (4) Th e st e ps Steps (1) to (3) above, inclusive, are repeated until the a liquid surface level 
of the slurry in the slurry supply tank 212 aris e s rises and the liquid surface level thereof is detected 
by the liquid level detecting sensor 226. After the a liquid level of the slurry in the supply tank 212 
has been detected by the liquid level detecting sensor 226 and all the slurry in the mixing tank 209 has 
been transferred to the supply tank, then the valve 21 1 is closed. Th e manag e m e nt Management of 
transferring all the slurry in the mixing tank 209 to the supply tank 212 may be effected by a timer 
control. 

[0107] More specifically, after the liquid level of the slurry has been detected by the liquid level 
detecting sensor 226, the opened valve 2 1 1 is controlled to be closed by a timer , alth o ugh not shown, 
(not shown") that is set to start begin operating the valve 211 after the an elapse of the time when the 
slurry in the a total amount of 3 liters drops by gravity from the mixing tank 209 to the slurry supply 
tank 212. It is to be noted h e r e in , however, that the transfer of the slurry in the total amount of 3 
liters from the mixing tank 209 to the slurry supply tank 212 is set h e r e in so as to have all the slurry 
transferred from the mixing tank to the supply tank . 
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[0108] After the slurry has been fed to the slurry supply tank 212, the second pump 217 starts 
feeding the slurry to the main body 241 of the polishing apparatus through the slurry feed line 307 
by means virtue of the valve 215. The An amount of the slurry discharged by the second pump 217 
may be the addition of the an amount of the slurry fed to the main body 241 of the polishing 
apparatus to the m amount (at least 5 liters per minut e s minute or mor e) of the slurry circulated and 
returned through the circulating line 3 08 to the slurry supply tank 212. If it would is not be necessary 
to feed the slurry to the main body 241 of the polishing apparatus, all the slurry discharged by means 
virtue of the second pump 217 is circulated from the slurry feed line 307 through the circulating line 
308 and returned to the slurry supply tank 212. At this time, the valve 23 1 is closed. 
[0109] When the slurry is continually fed to the main body 241 of the polishing apparatus and the 
a liquid level of the slurry in the supply tank 212 is not no longer detected any long er by the liquid 
level detecting sensor 226, then the steps (1) to (4) above, inclusive, are carried out. When the a 
liquid level of the slurry in the supply tank 2 1 2 is not no longer detected any long e r by the liquid level 
detecting sensor 227, the operation of the second pump 217 is to be suspended, and the polishing 
apparatus is to be halted. 

[0110] It is preferred that, when the a liquid level of the slurry is not no longer detected 
in the supply tank 212 any l o ng e r by the liquid level detecting sensor 227, then it is s e t to r e main th e 
an amount of slurrv to remain in the slurry supply tank 212 at th e is an amount larger than th e tot al 
an amount corresponding to the mi amount necessary for circulating the slurry through the circulating 
line 308 by the second pump 217 , in addition t o th e plus an amount of the slurry required for 
polishing one sh ee t surface of the semiconductor wafer W. 

[01 1 1] More specifically, it is safe t ha t the when a polishing operation is carried out by means virtue 
of the timer control for a given period of time after the liquid level detecting sensor 226 has n o t 
d ete ct e d th e no longer detects a liquid level of the slurry in the supply tank 212 any l o ng e r ^ and that 
the operation of the second pump 217 is suspended in order to prevent the idling of the second pump 
217 after the liquid level detecting sensor 227 has n o t no longer d e t e c te d th e detects a liquid level of 
the slurry any l o nger . 

[0112] Whether the depletion of stock solution of the slurry b e com e s e mp t y in from the stock 
solution tank 201 or the stock solution tank 202 results is determined by th e fa ct t ha t th e stock 
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solution of the slurry is n ot no longer being detected any l o ng e r by a the stock solution detecting 
sensor 220 or a stock solution detecting sensor 221 , r esp e c t iv e ly, when the stock solution of the 
slurry is being sucked by the first pump 205. The A reason for locating two o f th e stock solution 
tanks^ 201 and 202^ is because the a stock solution of the slurry can be fed continuously to the main 
body 241 of the polishing apparatus even if one of the stock solution tanks w o uld bec o m e becomes 
empty. 

[0113] In other words, the an arrangement of two o f th e stock solution tanks allows the a stock 
solution to be sucked fi'om either one of th e m these tanks by means virtue of the first pump 205 even 
if the other tank would bec o m e becomes empty. If one of the stock solution tanks w o uld become 
becomes empty, the an operator can exchange the empty tank before the other tank b e c o m e becomes 
empty (for example, immediately after the one tank became empty). 

[0114] When the liquid level detecting sensor 223 or 224 of the mixing tank 209 w o uld does not 
work, or when the slurry is kept feeding continuously fed to the mixing tank 209 even if the sensor 
w o rks does work, the an upper limit of the a fluid level of the mixed slurry in the mixing tank 209 
may be controlled by the liquid level detecting sensor 222. In other words, in the a case where the 
a liquid level of the mixed slurry is detected by the liquid level detecting sensor 222, the operation 
of the first pump 205 and a pump (not shown) for feeding a deionized water, alth o ugh n o t sh o wn, 
are suspended. If the liquid level detecting sensor 222 w o uld n ot also does not work^ or if the first 
pump 205 or the pump (not shown) for feeding the deionized wate r, n ot sh o wn, w o uld is not be 
suspended even if the liquid level detecting sensor 222 w o uld does work, then the fluid is discharged 
fi-om the overflow line 303 disposed at the an upper side wall portion of the mixing tank 209. 
[0115] If the liquid level detecting sensor 225 or 226 of the slurry supply tank 212 w o uld does not 
work^ or the if fluid is continuously fed into w o uld b e k e pt f ee ding in the slurry supply tank 212 even 
if the liquid level detecting sensor 225 or 226 w o uld does work, the valve 21 1 is closed which is 
c o ntr o ll e d by the timer control in the manner as described above. Therefore, no slurry is fed to the 
slurry supply tank 212. If the valve 211 w o uld is not be closed by the timer control and the a liquid 
level of the slurry in the slurry supply tank 212 w o uld fiirther rise rises, then the fluid is discharged 
fi'om the overflow line 306 disposed at the an upper side wall portion of the slurry supply tank 212. 
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[0116] During the transferring step of the a stock solution of the slurry from the stock solution 
tanks 201 or 202 to the mixing tank 209 by m e ans virtue of the first pump 205, the timer control is 
being carried out by m e ans virtue of a time r, alth o ugh n o t sh o wn, (not shown) so as to fail to interfere 
with the operation of other instrument instruments for a certain period of time even if the stock 
solution detecting sensors 220 or 221 w o uld do not detect the stock solution of the slurry. If the 
stock solution of the slurry would is not be detected by the stock solution detecting sensor 220 or 22 1 
over the a predetermined ce r tain period of time, then the operation of the first pump 205 is 
suspended. 

[0117] When the fluid in the mixing tank 209 is to be discharged, th e cl o sed valve 210 is opened. 
On the other hand, when the fluid in the slurry supply tank 212 is to be discharged, th e clos e d valve 
214 is opened. When the fluid is discharged from the slurry feed line 307 in order to subject the 
second pump 2 1 7 to maintenance, th e o pened valve 2 1 5 is closed and th e cl o s e d valve 2 1 6 is opened. 
[01 18] Th e n Next, a description will be given regarding the a shape, etc and the like of the slurry 
supply tank 212 (buffer tank) in this embodiment of the present invention. The slurry supply tank 212 
is m of a generally cylindrical shape and is vertically disposed in a v e rtical way . The slurry supply 
tank 212 may hav e has a tank diameter of 200 mm, a sectional tank area of 3 1,400 mm2 mm^. and 
a tank height of approximately 800 mm. The A pipe size of each of the slurry feed line 307 and the 
circulating line 308 is 3/4 inch (the a pipe inner diameter of 15.88 mm). 

[0119] The A circulating fluid am o unt flow rate ( the amount a flow rate of the fluid circulating 
through the circulating line 308) is at least 5 liters per minute o r m ore. At this time, the a vertical 
flow velocity of the slurry in the slurry supply tank 212 is set to be at least 0.00264 m/s or highe r ^ 
and the a flow velocity of the fluid in the circulating line is set to be at least 0.42 m/s o r high e r . 
Under those these conditions, it is confirmed that this s e t t ing can av o id th e sedimentation of the 
polishing particles in the slurry supply tank 212 is avoided, and mak e th e that concentration of the 
slurry is uniform. The generally cylindrical shape of the slurry supply tank 212 can s e rv e in fl o wing 
the serves to smoothlv flow slurry in a smo o th way . 

[0120] Then Next, a description will be given with reference to the table of Fig. 10 and optionally 
to Fig. 9, regarding the results of m e asur e m e n t by means o f measurements pertaining to the slurry 
feeder 252 m of this embodiment for a variation in uniformity of the concentration of the slurry when 
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the amounts of the slurry flowing in the slurry supply tank 212 and through the slurry feed line 307^ 
and circulating through the circulating line 308^ are changed. During this these measurements 
measu r em e nt , the valve 231 is closed. Th e pip e Pipe sizes of the slurry feed line 307 and the 
circulating line 308, and the a tank size and the sectional tank size of the slurry supply tank 212 are 
set in the manner as described above. 

[0121] The A circulating am o unt flow rate of the slurry was divided into three cas e s, cases: that is, 
1 0 liters per minute for the case 1 , 5 liters per minute for the case 2, and 1 .4 liter liters per minute for 
the case 3. And^ a deviation of the concentration of th e f e eding fed slurry fi^om the an initial 
concentration thereof is measured for each case. At this time, the a flow velocity through the pipe 
pipes for each case is set: 0.842 m/s for the case i; 1; 0.421 m/s for the case 2; 2; and 0. 1 18 m/s for 
the case 3; and the a flow velocity in the slurry supply tank 212 is set: 0.0053 1 m/s for the case i-; i; 
0.00265 m/s for the case 2; 2; and 0.00074 m/s for the case 3. As the slurry (slu rr y) , there is used 
a settling slurry of a ceria or alumina type and the an initial concentration of the slurry is set to be 
4.7% by weight for each of the case 1 and the case 2, and 4.5% by weight for the case 3. 
[0122] The A variation of the concentration of the slurry in the slurry supply tank 212 from the an 
initial concentration thereof was found to be less than +/-4% for the case 1, less than +/-4% for the 
case 2, and less than +/-32% for the case 3. From these results, it was found that the cases 1 and 2 
can satisfy the a determination standard of less than +/-10%. Further, it is found from the above 
results that for the slurry feeder in this embodiment of the present invention, the slurry can be fed at 
a uniform concentration when the a circulating flow rate is set to be at least 5 liters per minut e s o r 
greater minute . 

[0123] It is preferred that the a circulating flow rate of the slurry is set to be in the range of from 
5 to 22 liters per minute^ because a too fast great a circulating flow velocity of the slurry may 
adversely affect the polishing performance due to agglomeration of the polishing particles. It is to 
be noted h ere in that the slurry feeder 252 in this embodiment of the present invention does not require 
any type of a stirring device in order to stir the slurry in the slurry supply tank 212^ so that there is 
no risk of raising the a temperature of the slurry arising which would otherwise by result from stirring 
the slurry with the a stirring device. It is further preferred that the a determination standard for the 
variation of the concentration of the slurry in the slurry supply tank 212 from the an initial 
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concentration thereof is set to be less than +/-5%. 

[0124] Then Next, the mixing/diluting of the a stock solution of the slurry with a-deionized water 
in the mixing tank 209 nwqrbc is carried out by utilizing the a flow velocity at which the deionized 
water is fed to the mixing tank 209. It is preferred that the a feeding flow velocity is set to be at least 
0.332 m/s o r high e r and that at least a half (1.5 Htcr liters) or m o r e of the m amount of adjustment 
at the a time of mixing/diluting at this flow velocity is set to have a feeding flow rate of at least 4 liters 
per minut e s o r high e r minute . In this embodiment of the present invention, the an outer diameter and 
the m inner diameter of the a pipe for the deionized water feed line 302 are set to be 12.7 nmi and 
9.5 mm, respectively. 
(Effects of the Invention) 

[0125] As described above, the present invention can demonstrate the remarkable effects in that, 
even if the slurry for use with the a chemical mechanical polishing apparatus is tn of an agglomerating 
nature, the slurry can be supplied to the chemical mechanical polishing apparatus in an appropriate 
state without accelerating the agglomeration of the slurry. 

[0126] As described above, the present invention presents the advantages in that the a vertical flow 
velocity of the slurry in the a slurry supply tank can be made fast er greater than the a sedimentation 
velocity of the polishing particles in the slurry because the a horizontal sectional area of the slurry 
supply tank is set to be smaller than QA^, in that the concentration of the slurry in the slurry supply 
tank can be sustained at a constant level because the slurry is stirred due to the flow of the slurry 
through the a storage tank, and in that the concentration of the slurry to be fed to the a polishing 
apparatus can be made constant. 
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